sequence to reveal new features of S. pombe biology, and to uncover further evidence of how different the fission and budding yeasts are. For example, S. pombe has hundreds of genes that are apparently absent in S. cerevisiae, and vice versa. The genetic differences are not as great in some areas as S. pombe researchers may have hoped; for example, there are only three disease-linked human genes that have counterparts in S. pombe but not in S. cerevisiae. But overall the differences are quite significant, and show why S. cerevisiae may not always be the preferred model eukaryote.
For instance, Wood et al. find that, compared with S. cerevisiae, S. pombe has significantly more 'intron' sequences (roughly 4,700 compared with 275), which interrupt the coding regions of genes, and very few transposable -mobile -genetic elements. S. pombe also has more proteins that appear to be involved in transporting sugars or other molecules; larger centromeres (chromosome regions needed for the accurate partitioning of chromosomes after cell division); and an apparent lack of recent wholegenome duplication. These differences could make S. pombe a better model than S. cerevisiae for understanding some eukaryotic processes.
It does not particularly surprise me that budding and fission yeast differ so much at the genomic level, as they are not very closely related 12 , and many genetic and physical differences had been known before the genomes were sequenced (see, for example, ref. 13) . But the fact that many further differences have been uncovered by genomic comparisons 4 suggests that it could prove valuable to sequence the genomes of other biologically diverse yeast species, and, more broadly, other fungi.
Wood et al. also attempt to identify genes that might be specific to eukaryotes (and so probably evolved on the branch of the evolutionary tree that separates these species from prokaryotes; Fig. 1 ). The authors use a very conservative approach, identifying only those genes that are highly conserved in eukaryotes and have no apparent matches in any prokaryote, so they may have missed many eukaryotic-specific genes. Nevertheless, many of those identified are predicted to function in processes specific to, or highly developed in, eukaryotes, such as the cell cycle, RNA 'splicing', construction of the cytoskeleton, protein degradation and signal transduction. So these genes may be fundamental to understanding the origin and evolution of eukaryotes. In a separate analysis, Wood et al. identified protein 'domains' -structurally defined portions of proteins -that are more abundant in eukaryotes than in prokaryotes; these may also be important in understanding eukaryotic biology.
The S. pombe genome is the second of a Schizosaccharomyces pombe is the sixth free-living eukaryotic species whose genome has been reported as completely sequenced [5] [6] [7] [8] [9] [10] .
(Some, such as the human genome, have been announced as 'completed' even though they are not; the S. pombe sequence is actually nearer to completion than many of the others.) The analyses presented in the new paper, the sequence itself and the many bits of extra information available on websites devoted to S. pombe (see, for example, ref. 11) together represent a landmark achievement. The analyses should also satisfy those who have asked: "Why another yeast genome?".
Wood et al. 4 use the S. pombe genome
Genome sequencing
Brouhaha over the other yeast
The sequencing of the fission-yeast genome allows researchers to compare it with that of its cousin, budding yeast, and to identify genes that may distinguish eukaryotes (such as yeast) from prokaryotes (such as bacteria). This may seem surprising, but it probably should not. First, the comparison did not take into account that multicellularity probably evolved separately in plants and animals 14 ( Fig. 1) , so different multicellularity-related genes may have evolved in these two evolutionary lineages. Second, the time interval during which these genes could have evolved is much shorter than for the eukaryotic versus prokaryotic comparison -in other words, there has been less time to 'invent' new genes. Perhaps more usefully here, the authors found that, even after correcting for differences in genome size, some protein domains are more common in the multicellular than in the unicellular organisms, probably reflecting the expansion of certain protein families. This implies that such expansions may have occurred in parallel during the evolution of multicellular animals and plants, but the same genes were rarely if ever invented by both groups.
So what next? Clearly, a better comparison of eukaryotes and prokaryotes requires complete genome sequences from a more diverse sampling, not just those eukaryotes from the 'top' of the tree (Fig. 1) . Lumped together as 'protists' , these other eukaryotes show remarkable diversity and include many parasitic species, such as the malaria-causing Plasmodium; species such as Giardia that lack the cellular powerhouses, mitochondria; and organisms with several nuclei and unusual genome-rearrangement processes, such as Tetrahymena. It will also be interesting to use the S. pombe and other fungal genomes to do a more thorough comparison with genomes from the Microsporidia, such as the parasitic Encephalitozoon
15
. These organisms were once classified with the protists but are now thought to be related to fungi 16 . In all these comparisons, it will be important to go beyond simply identifying the similarities and differences between species, and to analyse the origin of the differences, for example the gain, loss and possible transfer of genes over time 17 . F rom the standpoint of diversity in form and sheer number, the arthropods are the most successful animals on Earth. They embrace four remarkable groups: trilobites (sadly extinct), insects, crustaceans (shrimp, lobsters, crabs and so on), and chelicerates (horseshoe crabs, spiders and scorpions). The success of the arthropods stems, in part, from their modular architecture. They are composed of a series of repeating body segments that can be modified in seemingly limitless ways. Some segments carry wings, whereas others have antennae, legs, feeding organs or specialized mating devices.
Another item can be added to the list of things that are special about the arthropods: we know more about the evolutionary processes responsible for their diversification than for any other group of animals. These insights have been made possible by detailed study of the genetic mechanisms underlying the development of that most thoroughly characterized of animals -an insect, the fruitfly Drosophila melanogaster. After nearly a century of genetic analysis, many of the genes responsible for segmentation and limb development have been identified. Foremost among these is a class of regulatory genes, the Hox genes, which encode DNA-binding proteins and control early development. During the past ten years this information has been used in the burgeoning field of 'evo-devo' , which lies at the cusp of evolutionary biology and embryology, to determine how limbs have diversified among different arthropods.
Children are taught that insects have six legs, two on each of the three thoracic (middle) segments, and this applies to every one of the more than a million species of insect. The other comparison to be made here is with velvet worms. These are members of the Onychophora -close relatives of the arthropods -which have limbs on all segments. In velvet worms, Ubx is expressed in at least a subset of these limbs. So Ubx expression is compatible with limb development in crustaceans and onychophorans, but is incompatible with limb development in Drosophila (and other insects).
The new work involved misexpression of the Drosophila Ubx protein in the presumptive thorax of transgenic fruitfly embryos. Limb development was suppressed because of repression of Dll. By contrast, the misexpression of onychophoran and crustacean Ubx proteins did not interfere with Dll expression and the formation of thoracic limbs. These results raised the possibility that the Drosophila Ubx protein is functionally distinct from Ubx in onychophorans and crustaceans. One study suggests that Drosophila Ubx has acquired an alaninerich peptide that mediates the repression of gene transcription; this peptide is lacking in T1 T2 T3 T4 T5 do a little dance for the other yeast, and hope that in the future, when someone says 'yeast' , scientists will give equal thought to the species that was first isolated from a traditional African beer known as Pombe. 
